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(1) said DNA fragment encodes a part of the protein, wherein sai< 
protein has protoporphyrinogen oxidase activity in plants; 

(2) said DNA fragment has a sequence that can be detected and 
isolated by DNA -DNA or DNA-RNA hybridization to a nucleic a^rid sequence 
encoding an amino acid sequence selected from the gzoyg consisting of 
SEQ ID N0:1, SEQ ID NO: 2 and SEQ ID NO : 3 , where ipXa id DNA -DNA or DNA- 
RNA hybridization occurs under 2X PIPES buffjef, 50% deionized formamide, 
0.5% (w/v) SDS, 500|ag/ml denatured sonicated salmon sperm DNA at 42°C 

^ overnight; and said DNA f ragmenjj^remains hybridized after washing in 2X 

SSC, 1% (w/v) SDS; 

(3) said DNA fragment encodes the part of the protein in which an 
amino acid corresponding to Vall3 of SEQ ID NO:l, or SEQ ID NO: 2 or SEQ 
ID NO: 3 is substituted by another amino acid; and 

(4) >^aid DNA fragment has an ability to confer resistance to 
protoporphyrinogen oxidase- inhibiting herbicides in plant or algal cells 

len expressed therein. 



2. (Amended) The method according to claim 1, wherein the plant is 



a dicot 




P 



4. (Amended) The method according to claim 1, wherein the plant is 
a monocot . 
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6. (Amended) The method according to claim 1, wherein the DNA 
fragment encodes a protein or a part of the protein, whejreAfT^said 
protein has protoporphyrinogen oxidase activit^^r^hlamydomonas, and 
the DNA fragment encodes the^p^o^einT^ort^ part of the protein in which 
an amino a^i^-c^rresponding to Vail 3 of SEQ ID N0:1 is substituted by 
her amino acid. 
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\l5. (Amended) An isolated DNA fragment which has the following 



characteristics : 

(1) said DNA fragment encodes a part of the protein, vdtferein said 
protein has protoporphyrinogen oxidase activity in p^nts; 

(2) said DNA fragment has a sequence thafer can be detected and 
isolated by DNA -DNA or DNA-RNA hybridizatiotf'to a nucleic acid sequence 
encoding an amino acid sequence seleptTed from the group consisting of 
SEQ ID N0:1, SEQ ID NO : 2 and SE^lD NO : 3 , wherein said DNA -DNA or DNA- 
RNA hybridization occurs unji^r 2X PIPES buffer, 50% deionized formamide, 
0.5% (w/v) SDS, 500(i^/ml denatured sonicated salmon sperm DNA at 42 °C 
overnight; and s^id DNA fragment or its complement remains hybridized 
after washing^in 2X SSC, 1% (w/v) SDS; J 

(3) steid DNA fragment encodes the' part of said protein in which an 
amino afcid corresponding to Vall3 of SEQ ID NO:l or SEQ ID NO: 2 or SEQ 
ID NO: 3 is substituted by another amino acid; and 
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(4) said DNA fragment has an ability to confer resistaj 
protoporphi^iaoggrT oxidase -inhibiting herbicides in plant or algal cells 
whep/expressed therein. 

16. (Amended) The isolated DNA fragment according to claim 15, 
wherein the plant is a dicot. 



^ 18- (Amended) The isolated DNA fragment according to claim 15, 

wherein the plant is a monocot . 



20. (Amended) The isolated DNA fragment according to claim 15, 
wherein the plant is the green alga Chlamydomonas and the DNA fragment 
encodes an amino acid sequence resulting from replacement of Vall3 of 
4 SEQ ID N0:1 by another amino acid. 

(Amended) The i solated PN& ^^g^nh ^ nr , nr ^ v ^ j- 0 -| a .j nTT g-r> 

15 to 2J>r^wEerein said another amino acid is methionine. 



22. (Amended) The isolated DNA fragment according to claim 20, 
wherein the DNA fragment has a sequence that can be isolated from 
genomic DNA of Chlamydomonas, the DNA fragment encodes a protein or a 
part of the protein, wherein the protein has protoporphyrinogen oxidase 
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activity, and a nucleotide corresponding to guanine at position 37 (G37) 
of SEQ ID NO: 4 replaced with another nucleotide. 



23. (Amended) The isolated DNA fragment according to claim 22, 
wherein said another nucleotide is adenine. 



24. (Twice Amended) A plasmid comprising the DNA fragment described 
in claim 15. 



Please add the following new claims 



--41. (New) A method of conferring resistance to protoporphyrinogen 
oxidase-inhibiting herbicides upon plants or plant cells, comm^ing 
introducing a DNA fragment or plasmid containing the DNA^fagment into 
plants or cells, wherein said DNA fragment is ^pefJressed and has the 
following characteristics: 

(1) said DNA fragment encode^a-^ct of said protein, wherein the 
protein has protoporphyrinog^oxi^arse activity in plants; 

(2) said DNA fragment has a sequence that can be detected and 
isolated by DNA -DNA ofc DNA-RNA hybridization to a nucleic acid sequence 
encoding SEQ ID/NO: 1, wherein said DNA -DNA or DNA-RNA hybridization 
occurs under^X PIPES buffer, 50% deionized formamide, 0.5% (w/v) SDS, 
5 OO^g/ml /denatured sonicated salmon sperm DNA at 42 °C overnight; and 
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said DNA fragment or its complement remains hybridized after washing in> 
2X SSC, 1% (w/v) SDS; 

(3) said DNA fragment encodes a part of a protein in which ar/amino 
acid corresponding to Vall3 of SEQ ID N0:1 is substituted h/another 
amino acid; and 

(4) said DNA fragment has an ability to confer/ resistance to 
protoporphyrinogen oxidase- inhibiting herbicides in pj'ant or algal cells 
when expressed therein.-- 



--42. (New) An isolated DNA fragmep^ which has the following 
characteristics : 

(1) said DNA fragment encode sGj/part of said protein, wherein the 
protein has protoporphyrinogen oxidase activity in plants; 

(2) said DNA fragment hafs a sequence that can be detected and 
isolated by DNA -DNA or DNA-RNA hybridization to a nucleic acid sequence 
encoding SEQ ID N0:1, wherein said DNA -DNA or DNA-RNA hybridization 
occurs under 2X PIPES/buf f er , 50% deionized formamide, 0.5% (w/v) SDS, 
500(j.g/ml denatured/ sonicated salmon sperm DNA at 42 °C overnight; and 
said DNA fragment remains hybridized after washing in 2X SCC, 1% (w/v) 
SDS; 

(3) afeid DNA fragment encodes a part of a protein in which an amino 
acid corresponding to Vall3 of SEQ ID NO:l is substituted by another 
amino acid; and 
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(4) said DNA fragment 
protoporphyrinoc 
whea^Jcpressed therein. 




comer resistance to 
ting herbicides in plant or algal cells 
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